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(54) DEVICE AND METHOD FOR REFORMING DISCHARGE SURFACE 

(57)Abstract: 

PURPOSE: To markedly improve wear resistance and 
corrosion resistance of a workpiece by performing die 
sinking electric discharge machining by a formed 
electrode and surface treatment by the same device, 
also forming an electric discharge surface treating layer 
uniform and of good quality even when machined in a 
complicated shape. 

CONSTITUTION: A device comprises a formed electrode 
2 performing transfer machining of a product shape, 
simple shaped electrode 3 molding a surface treatment 
material of tungsten carbide, TiN, TiC, etc., into a simple 
shape of columnar, prismatic electrode, etc., and a locus 
moving control means of controlling machining so as to 
copy a surface of a machining part of a workpiece 1 by 
the simple shaped electrode 3. Performing surface 
treating to a machining part of the workpiece 1 by the 
simple shaped electrode 3 formed of surface treating 
material, next performing remelting machining to a 
surface treated layer A formed by the simple shaped 

electrode 3 by the formed electrode 2 of performing transfer machining of product shape, 
reformed layer is formed in the workpiece 1. 
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(57) [Sfi] 

— §s«rtT5 1 1 *>ic x a^t*«ttoJ^Ix^c^v^-ctis 
^trx^*—** k tin. Tic m<otm®mt&* 

li!rlB*«»«««3*5xfP*l^JnixaJ^*ffiS: 

f9XfP»l^»IXffl^C*ffi«!.aSrlTl\ »p°d?^ 
#ofi^QX£rfT 5 «HB*fi 2 \z J: or 3 
rjg^Ufc^ffi^3g@A<7)^iSUiDXS:tT5 r fc tcj: 

•9, XfH*ll^3WtJiS:»*i-<5. 





(2) 



^^8-2 5 7 8 4 1 



[mmu mx.m<p<oWLm\z£*)^ mmizttfa-rz 
^ffi^ataxxg^ 

T«HE*>W8*««-e»* Ufe*ffi«k3ffiJI(Off»I«IPX 10 
£rtT 5 WfflKinxx&i: r^^#®^i--5^c 

[mm 2] *px?K^o0cm(-<t 9. w^wm-rs 
xfW*©^xiBic*ftJi«r*Ai-s»«*ffiakit*«fefc 

com Xgfl# l-fEffi&SJI £ mm-T 5 SffiJQS & fT 5 ^® 
tQMtiaJLXMk. 20 
lt&«E3E&nXXg-Cttfli Lfe«S«ffi*fett«rlE»S!««i 

« Lfc*ffitos«oa«»aqx£fT 5 w»»nxxat 

[MM3 ] BJrfBS»iH*PXXS-Cft^ Ufc^Mm^ 
t H— «B-ClPXiB<ott±l0X*:tr 31^: £ *T 5 
MM i *fcttj|*a2 tEt©»t*ffii*Km 

[MM 4 ] ttC«B^tm«r¥l«»tt^A» Lfc 
¥tt»tt«fftt. ^y^fy*-/W K TiN > TiC 
(Dttfrfr 1 o^±^)M^ ft 6«&#«rHft LfcJBBMfc so 
mmt Lfcr t t:4*»fci-SMM 1 »MMM 3 <D{5f 

[MM 5] «fR*tt«#t«ffitt. tl^lW^R 
[MM 6 ] XtfMfcfc«iSlMfc^te^X£tT 5 ISM 
miE*««««SASS9EXfP*^JnxW^<o«ffi**^ 

y> ft a* >b*nx£rfT 5 £ 5 5*u»»»#j»^a t £ 40 
JMBU 

HUfB¥*E^^mffi»- <fc o X 8MBX«M*<0»X«#<0^ffi 

^Ufc*ffi^S«oS»IBaJXSrtT5ri:{c < J:ij, #0X 
JS^-CHtnEXf^fctcBfeKS *r»rit+-5 £ t £r#® i: 

[MM 7] Xf^*lc«fi**S:e^-rs3|UDXSrff 

*BD«Uffi«-WSrJMe««^*« Lfc £ . so 



Wia^M^WffijftsWIBXf^tt^lraXSB^©*®*:*^ 
JMiU 

atteattaimafciojKipxsrffofc*. ttia*ftt&Rtt 

Hfc i o T WlEXf^*o»E5S*X« wlmx«»0^:ffi 

f&vtzmm&mmcDwmMmj-zft? ^k\^3zK) , *dx 

JR* -cmiBXfBfc^ekftlISrWrti-5 r. t $r#m^i-5 

[mm 8 ] tm*mumm*:mm»^at» ufc 

Zl/y^TZ/iJ—'^ K TiN , TiC 

mmkvtizkz&mk-rz mm e * ^ f±mm 7 k 

[MM 9] flWE*tt«««flitt. *ffiftyffia-»*:n 

#smm 8 (owjxd^ 1 oKie*<Dtt«*ffi»*s». 
[«n<o»«nftKR] 
[0001] 

Sr*M«rtB£ LfcftWJDXJciSXffiefeJt^jfeXO^-tW 
[0 0 0 2] 

[ft3ROft«] HI 5 IS Tm$SMX&ffi* Vol.16 No. 53 

(1993) 38. j (m&&fr fnnMJiiz£z>mme>&&fc 
fams (nm&M) izmmzfrx^zfe&tDtkm&tm&'it 

T, 2 1 tt*BBBkK*:fT5XtPlfc, 2 2 ttm«, 2 3H 

®8i 2 2 *rflM«i--5**-e«> 19 , mm 2 2 ^« 231: 

i o T $ ;ixft v tcj; 9 _bT^fS] IwbT» t $ 
thZ> 0 2 4 ttHPlH, 3 0 flBtltWfU&^SriSAUfcai 
X^, 3 1 H*nXffi«RT?*>So 3 2 11^^ 

y ^--c. *nx*t 2 4 iciR*LfcekK*f»»*35saAs 

JlfclOI«3 0trWm JWX*3 0*©8[|l«»»5R 

[0 0 0 3] ^C, ffi*Ott«*ffi5kSrJ-ov^TKWi- 
5 0 1^2UlS2 2«:ij:, »IX«WB3 1^ 
b^^^«flEs6SH«iPSJx, XfP»2 1 ^1S2 2©Hi: 
4k«iS56^-t"So m^2 2li^tt2 3 ^ ttJCH^Stt 

Sc®unx^it^-r^> e *nx»3 ojctt^^^^ 

*3V^TIi»«tC±»)Xfp|fc2 lo««-^»iBS*tSfci: 
I»2l0M:$Ii, EP"b % 



(3) 



#fH¥8- 2 5 7 8 4 1 



[0 0 0 4] £«*Hfc»K»fc»iai-3ffl*>* 

& t ut. mrax^&B^iitmxii ( 1 993) 

79. J (»Si3:a> raitifttt©«ffijipx— c>Jg 

[0 0 0 5] 

*«*ai»«*«fcG>»fi\ *ox^ 3 0 K*ffi8ygjB<z>» 20 

m\z£z>mm&m<Dm&\a*. xf^*2 1 ^m®2 20 
ra *s rt 5 &m (omm g jg-c & 

[0 0 0 6] ^®^JS^£*£;fcS:3raX?£ 3 0 ^jBAi" £ 

s«tt-e«:«&*SAibnxffiffl^^o*nxffi^ 
[0 0 0 7] £/c. w&<»ft9k<o9^?* s f L ^i3~*'( 

h&<omft&BEffi-rz> ^t\-m mat L,tL&&ftwm* 

V> 0 40 

[0 0 0 8] ro^^«_hlS^J;5^«*cO^ 
[0 0 0 9] 



atriaxf^ftoaixw»t-*ffite»i*jgfiK'rs*ffift!fa 

LfcSffi^SJloSSiUjnxSrtT 5 W*lUniXXg£ «: 
[0 0 10] »**2^3a^«»«*K*ft*jfeW:. 1ft 

LfcJWBMMtWC ct o T «naxf^*o*px«»^*ffi 

WfB3it*oxxa-c«ffl u^:«ftss««^»:«naifta«s 

ricU^ffiftLaaaoW&iBJniXSrfi 1 iWSWtoXXS* 
[0011] »*3S3^^*tt**ffi3kK*«fett, flt 

** i Afcimaim 2 (ciatt<oMfas«i»Apxxe-c« 
ffl tfc^iis t p— ws-csnx® ^ttx^ox^tf 5 1 

[0 0 12] H**4tciA^a»«*ffifflclt*ife«:. it 
2fcJg 1 JbmttH&R 3 0>flHxa» 1 oJdlEttOgulESffi^S 

isjj—s^ K TiN . TiC Offl*Ljft>lo£U:0>&JPto»fc 

[0013] »#*5ida»a*ss«*ffiB«#ftra:. it 
i 75M» 4 ^wttd* i oic"e«k«>«nB**s«3R 
ten* *aB«aw»«:ntt*fcr±*ttfc*«urft* 

[0 0 14] MM6lC3&^5tt«XanacKSB»:. X 
fHfc^*a»ttO«B*ftlXSrfT5»a!««t. ^ffi^l 

#t«S^flJIBXfPftoaiX«»0*ffi &t£? 9 ttsftS 6>*D 

E*«»tt«fil- <t o"CH9IBXf^*OJniX«P4J"C!)^:ffi* 

^ftffifeaB^HSIKSPXSrtT 5 r fc "9 % ^DX^* 
[0015] ft*«7fc^d»5iac«*BiekRfifiH. x 

*««tt««^iaxf^<ojrax»^*ffife*^ 9 * 

^ ^^nx^rtT 5 J; o M#p-r*IUI&ttM*#ft i: $rAe 

fufs^amffit-^^m^x^tTofc^, tuis**£^ 
^m@tc i o TMiaxf^oroEJffttx«oaix»^o 
* ^ u<o m Kit rn^mm *te$tfr z> mm &m & 

Jim * -Cffl EXf^ft lc $r M&tfr % t> o t? th Z> . 
[0 0 16] »*«8^^3&»63»«*ffiakKSS«tt. ft 



5 



(4) 



#^^8-2 5 7 8 4 1 

6 



K TiN % TiC (DftfrfrX<>}£±<D&m*t>teZ>®&* 

[ooi7] «#*9i;ia>a>*»«*ffitt«««tt, it 

Witt. *B»»m«:ntt4fc«:*ttl:a»LT45 
[0 0 18] 

Ifffli] Bf**Hwj3V^"Cr±. MMTO^^^f 10 
Xfpft»cek«liS:jg^5t>^-C*>5o 

[0019] «*«2^*5v^-c»±. mmmmizj: vmu 

[0020] it^s^^-ctt. 
m 2 t^ia«^H(HEW*iB»ixxaT<effi ufc»s«ai t 

[0 0 2 1] «*«4 JC*5V^tt. 1 75M»*B 

3 (Dfttifr 1 otcfEK^ffifffiSffi^atj-WSr^irfijg^fc 
^y^fy^-/W K Ti 
N , TiC <Dtotii!>>l~o£l±(D&mt&i*k U -fcitSrBffc 

[0022] 8»*« 5 ic^rtt, nt^jg 1 jsmn&m 

[0 0 2 3] W*qi6^*3V^rtt. ^®^®tf$r£¥*i£ 

£*m * ii— o ® ic^® t&mm & wifct z> m * 

Ufe^ffiftkSS^IfSiljUniXSrfi 1 5 r £ £ 9 Xftq&K 
[0 0 24] 7 Id^VvCtt. »S««t^ J: 9 %M 

o"C\ «*WXaoXf^O*ffife*^5*dSfej&DXSrfT 40 

«£ D . Xfl*fc5fcWI«:*riM-S. 
[0 0 2 5] S»*«8f^v^«:. M#*6*fcttB»*: 

#fi»*t«Sll. XT K TiN . TiC co 

mmt-tz> 0 

[0 0 2 6] Bfcft* 9 |C*5^T tt. »*«6 75M»*JS so 



8 onwuft* 1 ojcfa«oMia**«^sffi«. 

[0 0 2 7] 

KS6«fc*ufcKWH-e*>a. siic^r, lttJtax 

*£3 0*w»«^J:oTftlXXt5*ffi«!!3gSr?T5XfP 

<0ffi»fl:«ai** b 5 *tt»««ffi. 4 tt 
HufE^Mm^i 2 &tr*ffi4&Sffl 3 

a^pzuiiim 6 wixfptfc 1 (x* 

[6]) ^0JR»£fT5fc«>rc>X7 t -- 7 111^ 1 (7) 

(Y*fil) ^fDmm&ftSttltXDYT— 

8ttx^— ^6 fc»lS«B*§*i4v>»t- * 
^JStSXtlllt-^T^ 9ttY^— :^7£r^Ib 

>;7\ lOWlf, 11I1CNC (Computerized Num 
erical Control) ^JffllgEg. 1 2 tt C N C »J»JS1t 1 1 

xi*^tt5«s^»#^»j»^sw»»»»j«i^a, 
i 3tt*ffi^afflo^*ejB««a3^j:sAnxofc«>(^ 

[0028] ^id. H2Srfflv^-c**w<o— nmmz& 

^osna^ajxxso«iissr^ufettwig-c, (a) ^ 
xf^*i ^««wtc«oHdi-siiuaixxa. (b) 
Mii3ia5Mraii^ ( c ) ^^ii^ 

2tcJ;5?^iKftlXXS(03iWia-C*>5. 
[0 0 2 9] H2lC:Jo^T. Xf^fe 1 «Sc«tlDXSrff 5 

9»IXa (a) T\ «*»&«IHIJ»1X^T3S«10 36S 

Xfp*l SrJOXffl OtC-fejy Hi-^ e -t LTx Xf^fc 1 

^tt, tiwoixa (b) £na#rr5 0 

^raxxa (b) icfc^-cte. ¥WM«3HiotI 

^JDXXa^^miJtJPXXa (a) l-iS^f^MX^i 
Srft-e5J:5^aPXSrfT5^«>. **fiJBtt»Bi 3 ©*y» 
^©J^BU^JDXXa (a) (cJ:oT^$tt^:Jnx^ffifc 

tc»«t^ixfe«y»»»ffl»^ai 2«. ^«>. mmmm 

tSfflCAMl 3l:iotMSKfclS/^flf« (N 



(5) 
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*»««i*rtT5. wO^picUT. SW1MIDXXS 

(c) -e«w»«BdKij:6Uiipxxa (a) -c»***l 

3 ic J: 9, «IE»UlA«r»Ard«iii« 
[0 0 3 0] ft*5 % 3 1^ J: ««Stt3S2nx 

xa (b) »t>*w*rapxai^»*'c*53fts. xff 

ttl 4:«^^a«ckOjmW+»TJb«fc*, s 

rr% Sffi&SflnXXe (b) TMLt^ffiMlA 
I^LT, »S«S2t^J:-5?f*IHaPXXS (c) (c£ 
5?S^iMnx£tTV\ MteilAtsftcu ef^^ 

[0031] tufEftffi&a&nxxa (b) <d» 20 

^JDXXg (c) ^§i^i-^ e ?¥«B^XttXffitt9ffl<a 

*«««««3^j:5«»ixttt*4 9. mmmftzft 

(c) fcj:D«ttnxx« (a) -e»*s*u*:*iB 
Ma»A<oii:*«Kinxi6SfT^n, »«-T?3ftBft«®*Q« 

[0032] Hie. w*ittJnixxs (c) -cftffli-stt 

JnX3i^^-*rT»f , anXffiO«3Bffc±Jf Srff5 J; 5 

[0033] z<dx?\^ ^jtimottmiBRmss 

fi. Xf«fc 1 iC®p H p^^^^DX^^T 5 2 

*«^««3^XfMfclO»X»»0*ffiS:*-e- 
«9 £>;*JPX£fT fBHW"t-S*U»»»#J»^a 1 2 
*S:*4iU 3 laotlf^ 1 ^ilSP 

»o^ffi*fctt-«©ffi^*aa*»iAS:»«-*--&*ffi 
M««rfTv\ *<z>SL MtS«S2I^J:9Wf«»Kmi3 
^UfciiMiA(OSSIttI*fT 5 I la 
9 , *PX«3 0 «t>TXfpft 1 ©HOII^KIlSr^t 

3(a 9 xff* 1 0*DX«^^*ffi so 



ieaJiA*r»riii-a*ffi*o.at:fTv\-#-e, Sfpiw 

e^JnxSrff 5 2l:iot iftHJ&RttK 3 -e» 

^U^ffitoSSA^^BWPXSrffp X 
ff*l^PXffi^^SSSr^i-St)0-Cfe53&^. « 
«»IX* tt*«6DX«^tt«0«lt»ttlCjHIX $ jftfc 

-\ jftc**ffi«iajiAis««>-ca*J:<fi«FWi 

So 

[0 0 3 4] *lltS«^»cm*®SC«^&tt. AD 

x^3 o*<Di&n\z£ «9, «W?i*HPii-sxff*iwsn 
xffi^SK*«r»rt-*-5tt«*ffiakft^»^i3v^r. x 
ff« l ^AM«SI^KM«r»A-^d«BE«Atrfl.«:¥ 
Wt«IL/^WW3 I: iotl« l (DAP 
xas»^*ffi«lfai A «r»j£i-*XBXyB&f? 5 
MlXIi (b) Xff^j 1 I^Kp^^^te^PX^ 
*T 5 ^Ilffi 2 J: ot**^«ii 3 -c»rit 
^SSAOS*iS^X4rtT5S»iK*iXXS (c) 

««Cfig»bfe*«»tt«8i 9 Xff4fc 1 ^SPX»i> 

tw^ffitoMASr^fiSi-SXffiJDSSrtTVV fft?, SiSi 

x £ ^ttSc«trax*T-ttie<oS«i^{-Aux $ ixfc&a 

o. lib ^Wf#i W«;f S^K 9 , &M(Om 
[0 0 3 5] SuRlf»itaiXXa (c) "C^ffiU 

*h £fc N SifflKinxxa^-xSK 

So 

[0 0 3 6] *r Lt; ftS«Stm«:yN»K^A»U 
fe¥ft»*«S3tt. Zlsr^T^*—^ TiN . 
TiC ©«*L*»lo«±oAJl»#*r£EArfaHcJ:9|lft 
b-CJE»ff««t Ufet^Tfc?). r.*t*rl»*3lfcS*j£ 

3*i. h N TiN N TiC <DfiTJx^ 1 

^<>T K TiN . TiC 1 o£Uztf>dfeJI|Oj»<& 



(6) 
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Aj6SS«>TSS!i*J:<SWIBI"C»^#. »»t t"C, & 

[0037] Ht-. mmmmm3n, $m®mr&* 
[0038] mkm2. m3n*¥&m<Dm<o$mm\z-& 

1 ttJinXJttr*ffi«!i3aS:tT5 Xf^«. 2 a HXfls 

i (Dj&vtmmimji&ff o mM^m^mmmM. 2 b « 
ss»^sjB<D«a!«i-c. iitt<z>«s«S2 b r*M« 

ffi, 4 2 a £ niBSisa 2 b &tffts«ya 

mjjfa(DmW}*?f 0 zwnb^A* 6 ttxfHfc 1 

(x2tiri) o^i&^tT5fcfeox^-^/K 7 fix 

f^fe 1 OtK^IpI (Y^fSl) tf^t&SrfT 5 Y5r- 
>OK SfiXT 1 — ^6&»iftS'ti:«ia^$ixftv>«» 
*-^Sr»J»"rsX«l1^— 2J?T^. 9liYf-^7 

— tkt^^. 1 0 rij&nxw. 1 mcNc»j»§6ias 1 
2ttcNc«ii8ti 1 (Dftmz&tf mm&mm 

mffiSlC^^^XCOfcfe^m^^^ni/^^ (NC^ 
u^iO ^lUi^lliMfl^l 2lc«J6t5tSW» 

[0 0 3 9] H4Srfflv^r*»W^|fe(^ltli6«^ 

ftXT/^rOKIK^axxSollEKSr^UfcRWia-e, 
(a) AS»St«2al:J:53B!lDXm (b) tflMfi 

«tt«»3icj;*«ffi&«anxxa. (c) dsgatttt 

2 b^J:*S*IKlniXxeoRWia-C*>5o 
[0 0 4 0] £i\ JfJUX^fco-CX^l^ir^^^ 

5 td?iaraxffl^^«ffi 2 a Sr^JtrstieJnxsrfT 
5o ep^. a 4 2 a icisfjiii 

(a) £ff?o H!X*W:Zli«ill#*5lCj:SZ»*— 

mmmW). try^ao^ifcH^riX^w^tftoixftv^ 

ft*3> ilS(7)^!raXXm (a) lc*sl^Tte. J^JPXi: <?r 



10 

fcfc:*ti:±tfJ»Xfci6U *IB*Qi3SBa^SnXffiS:«>SS 

[0 0 4 1] -O^JinXXa (a) (^iSdTi, mffi 
Sad^«4tt. JB»Xffl^«ffi««2aSrZIMB«i*« 

WiBH^asjclRfttt, *ffi«yffi*OXXe (b) £rSI*& 

i~5 P ^®«L®tJPxx^ (b) ic*5v*"cw\ m*\^-t 

10 #J*««««3^J;oTJiE*iXXS (a) lc<k 

S#*^l-JWX*ffitft J P5J:5l-*PXSrff5fcae), * 
«*tt«S3<o^»»*r#J»-t-S^*36SfcSo CNC 

ftjffijgee 1 1 wr* htiftwanum^at 1 2 

■SW^fflCAMl 3tC<toTffricSnfc«8i^ 

y/U7^^fbfflfflJ^tT9o rcDipt-UT, Mt®2 
atCi^^JDXX^ (a) t?»*S Jx^l*0X^®<O^«i5 
^til-^^S^oV^T, SffiteSUllXXS (b) lC<t 

[0 0 4 2] ft*5, KDtffiMOlIi (b) ICifP 

«jS;£ftfc:*ffi#yffiBAdU J¥i^M£flPX®tc^-e 
BAtt»<o4»tt©ift±3&5»fe*bftv\ * 

30 (b) T»«tfcjBliiifc#tt, n»lttnxSrffv\ 

[0 0 4 3] gg^liOXXt (b) (£>^T*&> «ffiX 

4 tefl®*Q«JB O 3 & Z 
5*»fc**U tt±»©IW«i2btrZ*ll«H*«5 
(It^ht^o r 2 b tilKIg (a) T* 

tefflufcea!«si2 a &*<Bt^ttfiH- 

aox»*3flsm«ft»^«:. «*px-c«v^» 
§jm^2 a in— »«^>tt±ffl©«ffl«« 2 b &mn u 
r*5# , ills 2 b tc^ d ?f^Bi*pxxa ( c ) com 
40 X£*T5o Juxiif^oxxg (a) 2:n«, giljibf^^ 
#o fc Z $6-9— ^ let 5 SDX3&s*#: t ft -5 . 
[0 0 4 4] W^lt^PXX^ (c) (DXSlCfctK ^® 

m^pxx^ (b) "e^*nfc*ffi*asJiAos*iB 
anxasfTfrit. i^^i^MMl A?:«t5 : 

»^««»«tt«c«tLfciS— . »«ft^ffi*QfSJi 
A^ifex^i<Mt«T'#, BrS 

so [0045] ft*3, ±mmmm\zi3^xitisMJim(om 



(7) 
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±B?«nuiixxa (c) (owmmmntm-m 
com. wmm&m&^T \.tzf%&-?Mj:=.*si>*-*T 

[0 0 4 6] i^i^c *HtfS0llo»«^®a:S§gB 

m 2 a xwifflfogsss 2bh sffi^afl-fl.** 
mzm^&M ufc 3 1 . 3 # 

XfM£> 1 <DiJDXffl#fl>«ffi£ft^ "9 ft/ft* bflOXSrtT 5 «t 

9 »stPi-*«ii^iMW** i 2 &jMst u mmwm 

2 a fc*9 5K!)0IfcfTofc«. WttftMRSK 3 tc <fc o T 
Xf^fe 1 <^3Kraxa©»X«»o±ffi*fc«:— Woffijc 
*ffi^aJiA&»jai-S*ffi&3S£fTl\ -£rO^ t&M 

mm 2h\z£y mm&ftmm 3 -vmoL Lfc*BB«wiA 

co^iSWJPX$rfT 2lDXf£ 3 0 tt'I^ 
1 ^IMlAOffiCSII^Mt^ t^T^^o 20 
[0 0 4 7] Ifc^ot, mJflXJB<0»Si«ffi2 

>f K TiN > TiC ?^)«ITO^RS, *a«ffi* 

3 2&s3KaoX»0>X«Mto 1 ^ffltrft-P "9 ft* 5 b^DX^rtT 
5 J;5*J»t5ft»»»^il 2SrIi, ^JDXffl 

2 a j: JS*nxSrtTofc«^, mmtmtt 

nfr h * 5 3 ^aiitoi^ 1 

Sr*-Pf9*dSblniXSrtf 5 «£ «9^® 
&®!A&»j8r**ffi&S&firi\ ^LT. SS. 3K so 
JDIfflO^Ili2 a &titt:Wj[\j:m<D&mm& 2 a ^ 
»Ir|— »«^tt±ffi^*»Sf««2 b I:: J; f9 lKHBafcSffitf) 
IfSiSMraXSrfi 1 ? wtJC±«9. X^KO^DXnS^QfeK 

A3as«ji)-ca*j:<«i*iB-e«ricT#. g*^tT, & 
Sifts &s. 3taixfflo»a!«S2 axtwt±ffl^ 40 

^m«2 b SrJH*i-at><B-CW:, ^^IMlAt 
LTJ;»9ftltft*ffifeaffiaM»bix5. Lj&»U 
S:illfi-r*»&fctt\ JSUnXfflO^«ffi2 a irttJtffi 

[0 0 4 8] *Hlfi«©»«aB5BkK*«fett. *D 

x«3 o*<obc«;ij:«9, «ffit#iRii-*xff«i<7>an 

mMM2 alCj^ffitOl&fTSmfllXXfi (a) , X 



12 

I»»i:«B«llAt:»ftt6*S«ltrff 5 fc®^ 
aunxxa (b) fc, aiiig (a) -ettfflufcttffl 

«ff 2 a *fctt:»S!«B2 a £ B&|^— SftOttfitfi 2 

bicj:<9, Wttti 3 -CM LfcSifeli A^S 
WK*X*tr5¥IWiUiPX3» (c) fc 

Lfc^oT. ^S«ffi2 atcJ:i9 3B[JnXSrtTo 
fcgL 09*_tf. 9*y*T^it—*4 K TiN . TiC « 

fc**B!Mft««3lcJ:0*BjBa«:fTV\ F?T\ JEJraX 
ffiW^IlS2 a*fett3SUPXffl^»5!««2 a £«HI 

-»«©«atBc J: o T *tMsEJ£4K®ffi 3 -c^fiK Lfc^ 

[0049] sfc. «rRW*i»aoxxg (c) tmejul, 
^sits 2bt fr!— wm-vmxm<Di£±M?L$:ft 5 t> 

T^5o rcomo^^lciix^ aatft*Stttt2*r 
MHHUGCTS&SjPft < ft «9 , **t«»t*Slo«3fi 

3^ h&mmtteZo w»iK*nxxsi:iPi— xs 
5*a©wtw (■*) 3fts*«^tfc*:-e*aab*3ftsfc 

[0 0 5 0] ^UT, «9»9$rft«r«IC»ftlcA»L, 
fc*«J6«««3ll, i?^?*^^*-^ TiN x 
TiC tf>{Rl;h^ 1 o«±o^JR»f#:*rffi*tf;«^ J: ^ 

3 11 ^>^^^^^7— TiN , TiC coMtX^l 

oa±oAJR«M^«:ffi**»^i 19 SYbbfeffit&freai 
■CfcS^fe, »5SiftS«*T*>f9. L^t>, 

TiN . TiC OfpTttd*loJ^±^M69®i^ 

A3fts«*r»*j:<fii»iB-e»a-c*, asttt, ^ 

TiN . TiC tcHS*ixSt>OT?W:ft< , 
[0 0 5 1] Mlc. 3 fi, ^ffi^LSWJlsf £ 
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[0 0 5 2] t JifE^^J(OX{^(cKo 0 D^ 
<ote^mxfefT5»S!««W:, JB»X«:fi 1 5«:af«fli2 

ftSfS2 a£fcfitt±tf«lX£:fi 1 ^ili2 b £rX 
^(c^p n p^^^*nX$rfT9^m^2 ir-T5wi: 
*JBfcXftt*l-««tt©e¥JOX«r 
ff 5 »®«SSrfflflc tt t> Wire* 5o 
[0 0 5 3] Sfc, ±E*lfc«!©*K«a«"»«:*»B» 

K TiN, TiC <0{pTJx^lo^_b^M3&^^S^ffS: 

fcHSrWfci-fi*^!!. ^^-r^-'M K Ti 
N % TiC a*oAJM*fc««fc U-CfcJ:v\ 

**l£&*»^a*»^L*<ft!K *<D5M*tfft<ft 
[00 54] tU, ±BIOi«©*»MWW3*x 

fp* i <DtNOMft<oim : &tt r> fta s wraxsr*? 
^rtjKsn-cv^WMi-cRwufc*. «Mis:Wfrt- 

3»frfcH:. Xf^l©JlDXas^*fflO|W»«rlBltU 

£^ft^*£t>(DT?fc*Lfcf «fcV\, Lfc^oT, NCi 

»«JDX»©R«b-CV^«365Effi««-e#SOT\ » 
ttttXtt*«MrSMMtt*« IM^RWS 3 #Xfls 
m 1 w*PX»i>^«ffi 9 ft* 5 fcfllXSrfT 5 «fc 5 M 

[0 0 5 5] 

#w>«mox«t b wsmmx- ± o xmmmf&Miknm 

xfp»^akK«*r»*i"St>w"^*>a. tfc^ot, « 
^xavM4»^x*Ttt*^**t*ttiw*nx$ixfe 

— . d>o, ««ft*ffi«! ! 3ffiJl3&sffi«)Ta*J:<fi[«PIBt? 
[0 0 5 6] ^B**2o^k«;*ffi&^I*i5fe^c*5v^Ttt, 
ffv\ «uE3£»PX"C«6fflU^:»ffi««^fctt-t 



[0 0 5 7] S»*3S3<Ojft««ffi5kK**J-*3V^Ttt, 
10 1 2 ^E«^BulBS»IBaDXXS-e 

mm Lfctss«« fc ra— ««-eaixffi©tt±ioxs:fi 1 5 

Jk\zJB*.X* mtft«ffl«««:«[*«««ti-S^il36S 
ft<ftD. *ti1ilrf&m<nW6:=x H^««fcft5. * 

s*iunixxafcra— xei-T*xffiottJjwxs: 

g£#5w£2*-C#, (IS 

[0 0 5 8] «*3K4<0*«*ffi5klt* , *J-i3V^"Ctt, 
20 1 TSmm 3 60{RltLd^ 1 ot£fB<8<B«u«B«ffi*Q! 

K TiN s TiC OfiTtb^ 1 JiO^JM& 

Lfc^ot, »*39ll7!rSBI*«3<ofirixd»lotc|B* 

J: 9 B<fcLfcffi1W««fc *©«l*sfs*-e 

£>9. 9l'#* 3 r^s1*—*<i K TiN . TiC O 

3&»o*«ft«ffi*Dfa»36 s a«>-cafip J: < suf w-e 
[0059] 3t**5^^k«*a8c^t*■^fe^-*3v^Ttt. 

[00 6 0] n«q[ 6 (^gcm^ffi^«^S^-*5v^T«, 

XfH*oHlX»»«>*BS*fcW:— gpoSJc^ffi^iaSSr 

*««««ffi-e«« Lfd^ffi^S oSSiBUiBXSrtT 5 
^fc^J:9Xf«fcl-aWI«:**i"a*>«>"C*>S. L ^ 

^oT, ««^mxatv^^itt«»x*^tt*^oa^t»«^- 
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[0 0 6 1] 8B*«7(OS[«*ffi3kKi6«^*3V^TI4, 
TJIEtt tt-btf. *as«a*-efr5^i:3ft s prtBi: 

[0 0 6 2] 8 ©SMt*fflf*KKJlfc*3V^-C»4, 

4 TiN x TiC ©faftJ&>loW±^&*»#£ U * 

ff^T hs TiN x TiC cofsrix^lo^Jico^ 

[0 0 6 3] |f*3®9^Sc«^®*KStt^V>TH. 



[mi] in i jiis«jc*3tts»«*ffi5fc 

[HI 3 ] HI 3 tt*«W^ffi©*lfi«|{c^»t5ia[«*ffi 
[ B 4 ] HI 4 rt**9l oftb© l«60i fc*3 5 Sfc®^® 

[HI 5 ] B5 tta*©tirtl*a*K*S»tf*^3filt 
*:^LfcRIBH"e*)5. 

[MF-sronm 

1 XfNfc, 2 a m»PXfflO»:a«S, 2 b W&fife 

10 flUXflF, 11 CNC»»SI, 12 $W 
»MH¥a. 1 3 titt»tft«CAM, A ^ffi 
fc*5. HI*, PI— «F-S-Xt^BB-^W:IP]— * 
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